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PREFACE

This report 1s a second expanded edition of a previous editionm
entitled "Description and Information Sources for Oregon's Estuaries,"
March 1973. The study leading to this second edition has been spon-
sored by the Office of Water Resources Research, United States Depart-
ment of the Interior administered through the Water Resources Research
Institute, Oregon State University.

The first edition was performed as part of a study for the Oregon
Study Team of the Pacific Northwest River Basins Commission under
contract with two of the member agencies of the study team: the U.S.
Army Corps of Engineers and the National Oceanic and Atmospheric
Administration. Concepts and recommendations developed under this
study are included in the report "General Planning Methodology for
Oregon's Estuarine Natural Resources,' Pacific Northwest River Basins
Commission, P.0O. Box 908, Vancouver, WA, 98660. The interested reader
can also refer to the technical publications by the principal investi-
gators for more recent research on the environmental management of
Oregon's Estuaries.

The support and cooperation of a great number of individuals and
organizations is acknowledged. Particular acknowledgment is given to
James B. Kennedy who served as Resource Coordinator for a portion of
the study. The professional-assistance of Larry S. Slotta and Charles
K. .Sollitt, Department of Civil Engineering, Oregon State University
is greatly appreciated.

The appreciable support of the Oregon Coastal Conservation and
Development Commission, particularly James F. Ross, Executive Director,
and Wilbur Ternyik, Chairman, and of Paul Coyne, President of the Oregon
"Coastal Ports Federation, in obtaining information and in arranging meet--
ings to exchange ideas with numerous knowledgeable individuals from state
agencies, port authorities, coastal towns and counties is gratefully
acknowledged.

Considerable help and information was also provided by many other
individuals whose assistance is collectively acknowledged here. Mrs.
Elisabeth Schafer and Ms. Kathie Zuleger prepared this report through
several drafts and numerous revisions. ,

Publication and distribution of this report is supported by the
Oregon State University Sea Grant College program. The 0SU Sea Grant
College program is supported cooperatively by the National Oceanic and
Atmospheric Administration, within the U.S. Department of Commerce, by
the State of Oregon and by participating local governments and private
industry. The U.S. Government is authorized to produce and distribute
reprints for governmental purposes notwithstanding any copyright nota-
tion that may appear hereon.
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INTRODUCTION

Information concerning the physical, chemical, and biological
characteristics of Oregon's estuaries and of the natural resources found
within them has not been available in complete form from any one agency,
group or publication. Partial information can be obtained from many
different sources if the planner or decision maker knows whom to ask and
where to look. "

This report, while not a complete compilation of facts about the
natural resources and related features of Oregon's estuaries, provides a
summary of much of the known information about the estuaries and gives
numerous citations of literature and agencies from which supporting infor-
mation may be obtained. The report is intended to provide the planner
with a "starting point" for assembling the required data concerning most
of the Oregon estuaries. :

Oregon Estuaries

Oregon's recognized estuaries, reportedly 14 in number [149,155], are
shown in Figure A, together with some of the state's smaller estuaries.
Also shown are the five basins into which the coastal zone is commonly
divided--the North Coast, Mid-Coast, Umpqua River, South Coast, and Rogue
River basins. These basins are mentioned periodically herein and are in-
cluded in Figure A to give a general indication of their boundaries and of
the estuaries included within them. Thirteen major Oregon estuaries are
described in this report. However, the Columbia River estuary which is the
largest estuary, is an interstate estuary of a multi-state drainage basin
and has been omitted. Information is organized as individual estuary
reports with the same basic format for each. The outline used is presented
in the following pages with descriptions and explanations of the information
and major references being given as necessary. Definitions are included at
the end of this section. References, which are indicated by brackets ([]) are
included in alphabetical order at the end of this report.

General Description of Estuary and Drainage Basin

Estuary

Listed in this section are the location, population, centers, dimen-
sions, and major tributaries of each estuary. Also given are addressess
and phone numbers of Port Commissions [106] and other organizations having
a special interest in the area. Mention is made of any existing physical
nodels (1) or special reports. .

() Records of phy51ca1 models were found for Tlllamook and Umpqua Bays
only.,
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Figure A. Oregon's estuaries and major coastal drainage basins.



For comparison, the estuaries are shown in Table A in order of
decreasing estuary size, along with surface areas, percent tidelands, and
size of drainage basins as presented in various sources. This information
is also given in the individual reports.

Table A. Surface areas, percent tidelands, and drainage areas
of Oregon's estuaries [55,59,70].

Estuary Surface area (acres) Percent of surface Drainage basin
measured at areas which is area
HW MHT tidelgnds (sq.mi.)
[ss]  [70] [591 1701
Coos 10,973 .- 9,5438 48 -- 605
Tillamook 8,861 8,289 8,8308 58 50 540
Umpqua 6,749 6,830  5,7122 27 - 22 4,560
Yaquina 4,233 3,910 2,853 61 35 253
Youngs Bay .- --- 2,870b .- -- 122
Nehalem 2,388 2,309  3,766° . 32 47 855
Netarts 2,179 2,325  2,406% -- 65 ' 14
Alsea 2,140 2,146  2,227% - 46 474
Siuslaw 1,458 2,245 11,5892 38 34 773
Siletz 1,086 1,187 1,2032 -- 65 373
Nestucca 1,022 1,000 1,149% -- 58 322
Coquille 818 - 703* -- -- 1,058
Rogue 575 -—- -—-- - - 5,100
Sand Lake 429 528 7002 -- 75 ©17
Sixes - - 3304 - - 129
E1k — e 2904 - - 94
Necanicum --- -—-- 2783 -~ -~ 87
Pistol R --- 230 -- -- 106
Salmon Rivér 171 204 4382 57 62 75
Chetco 140 --- --- -- -- . 359
Winchuck --- --- 1304 -- -- 70
ATidal stage not given -- described as "those areas affected by tidal
action.” [59]
Area calculated by planimeter -- shoreline representing approximate line

of mean high water. [116]

idal stage not given -- described as "the estuary covers 278 acres." [66]
datea calculated by planimeter from aerial photographs -- Tidal stage

not known. [135]

Population centers considered here are those located on or near the
estuary (i.c., near water subject to tidal influence or near the head of
tidewater.) -In cases where the extent of tidal influence was not known,
population centers within a reasonable distance from the estuary mouth
(assumed to be 1 to 10 miles, depending on the estuary) were included. The
centers are given in table form for most estuaries and were taken from three
sources-- (1)} the 1972 Rand McNally and Co. Atlas [111], (2) the Oregon State
Water Resources Board (OSWRB) basin report maps [88,89,93,99], and (3) the
OSWRB stream mile summaries [94,95,96,97]. The Rand McNally Atlas [111]
either provided the 1970 census figures or used the terms "rural" and "no pop,"
defined in the atlas as follows:



no pop--most of these places are railroad stations, but
some are factories, mines, power plants, etc.
The "no pop'" designation indicates that the place
is in the open country and is not associated with
any settlement. . '

rural--open-country localities that have a locally

recognized name, although no built-up section
exists and the population is scattered over a
wide area.

Towns shown on a map or listed in a stream mile summary but for which
census figures were not given are described here as '"not listed."

Estuary surface areas are from work by Marriage [59], Johnson [55],
the Division of State Lands [70], and Department of Water Resources, OSU
[87]. Marriage did not specify the tidal stage for which he gave the areas
but did state that "only those areas affected by tidal action were included
in the acreage measurements.' He determined the areas sometime around 1948
from either U.S. Coast and Geodetic Survey (USCGS) bay charts (preferably)
or coastal charts, but made no indication as to which type was used for the
individual estuaries. In most instances he also gave the number of tideland
acres. Johnson apparently used USCGS charts from the late 1960's and early
1970's for determining surface areas and other dimensions presented here,
such as distance to farthest estuary shore, inlet dimensions at throat, and
average lagoon depth below MSL. The Division of State Lands, the most recent
of the three references, obtained MLT and MHT surface areas by planimeter
measurements taken from aerial photographs on which estuarine boundaries at
those tidal stages had been marked by direct observation. That agency has
also compiled a tideland abstract listing the acreage of most Oregon estuary
tidelands as well as some ownership and deed information [70]. The State of
Oregon Division of State Lands provided most of the maps at the beginning of
each section, the others being U.S.G.S. and U.S. Army Corps of Engineers maps.

Major tributaries are described in terms -of length, annual fresh water
yield, and drainage areas. Some indication is also made of the location of
the point for river mile zero as given in the OSWRB stream mile summaries
[94,95,96,97] or basin reports maps [88,89,93,99]. 1In some cases the major
tributary has its zero river mile at the estuary mouth, and therefore, the
lower section of the river actually is the estuary (or at least its major
portion). Yaquina Bay provides an example of this type of stationing. In
other cases (e.g., Nestucca Bay) the zero river mile stations of major tribu-
taries are at their points of discharge into the 'bay.'" In instances such
as this, an attempt was made to estimate (from the OSWRB maps) the distance
along the center of the estuary from its mouth to the zero river mile.

In any case such as the above, where a distance was estimated and is
therefore very approximate, it is so designated here by simply describing it
as being approximately or about the indicated number of miles. Unless other-

"wise stated statute miles are used.




The Estuaries of Oregon are now and have been in the past regions of
rich resources for the inhabitants of the coast. For this reason those lands
adjacent to the estuaries have been used for thousands of years by prehistoric
inhabitants as occupation areas. There are state and federal laws which
protect these archeological resources on all public lands. Inquiries concern-
ing these laws and archeological sites should be directed to the Museum of
Natural History, University of Oregon, Eugene, Oregon [22]. The Museum is by
state law the protector of state antiquities and the repository of information
concerning antiquities.

This information has not been mentioned in the individual reports.

Drainage Basin

Drainage basin area, annual fresh water yield, composition (percentage
of forests, croplands, rangelands, etc.), annual precipitation, air temperature,
wind direction, and range of elevation are included in this -section.. It should
be noted that the terms '"drainage basin'' and 'watershed'" are used 1nterchange—
ably.

Areas of the drainage basins are mainly those presented in the OSWRB
stream mile summaries [94,95,96,97]. In cases vhere no area was found,
estimates were made from the OSWRB basin reports maps [88,89,93,99].

In 1968, the OSWRB made available information in punch card or printout
form from surface water gaging stations for which monthly and water-year runoff
records had been compiled. A description of the format used and a listing of
the stations from which records would be provided are given in a publication
by the agency entitled "Surface Water Gaging Stations, Oregon' [98]. Some of
those stations are also noted here in the table of surve111ance stations included
at the end of each estuary section.

Prec1p1tat10n records are available for towns on many of the estuaries
{92,143]. Wind roses can be obtained for some areas [7]. Also, it has been
generalized that along the Oregon coast, winter winds are predominantly from
the southwest and summer winds are from the northwest to north [7].

Hydraulic Description of Estuary

Tides and Currents

Information given here includes exposure of the estuary to waves at the
mouth [55]; the extent of tidal influence (various references); mean tide
range(2) and its diurnal range [55]; the extreme tidal range [86]; tidal prism
on mean range and its diurnal range [55]; amplification information [43]; and
phase difference between tidal elevations and tidal currents [43].

(2) "The mean tide range as listed was taken from the 1971 USC&GS Tide Tables
for the station inside the bay or lagoon nearest to the entrance." [55].



Two items of information that can be given for this entire coastal
area (and have therefore not been repeated in the individual reports) are
that (1) tides are 'mixed,'" meaning two unequal high tides and two unequal
low tides daily, and (2) wave roses are available through the U.S. Army
Corps of Engineers.

River Discharges

Where -possible, observed or estimated flow rates of major tributaries
are given. The U.S. Geological Survey (USGS) operates numerous stream
gaging stations and annually presents records from them in its publication
""Water Resources Data for Oregon, Part I. Surface Water Records" [140].

Salinity and Classification by Mixing

Most salinity information was taken from research conducted by Burt
and McAllister during the late 1950's [12,13].

Determination of the extent of salinity intrusion involved up to only
nine measurements being made over a two-year period [12]. These were taken
along the channel centerline .at various distances from the ocean. Concen-
trations presented here are those from the sampling point showing greatest
inland intrusion.

In classifying estuaries on the basin of mixing characteristics, Burt
~and McAllister used the following distinctions, previously defined by
Pritchard (3 , in terms of salinity change from top to botton [13]

two-layered system--20 ppt or over
partly-mixed system--between 4 ppt and 1Sppt
well-mixed system--3 ppt or less.

Classification was made for various months from HW measurements taken at the
nearest station where mean salinity was 17 ppt (roughly half fresh and half
salt water). It should be noted that, as Burt and McAllister pointed out, an
estuary will probably change from one type to another as conditions vary
throughout the year. Examples of this situation can be seen repeatedly in
the individual reports.

Sediments

Given in this section is information and reference material on littoral
drift, sediment loads, and analyses of dredge samples.

Littoral drift along the Oregon coast seems, in most cases, to be to
the south during the summer and to the north during the winter, with the
net drift being to the south [57]. However, proximity to the mouth of the
Columbia River may be a significant factor regarding predominant drift
direction.

(3) Pritchard, D.W., "Estuarine Circulation Patterns,'" Proc. Am. Soc. Civil
Eng., Vol. 81, Separate 717, pp. 1-11, 1955.



" Estimates of sediment loads were made [85] from a map presented by
H.W. Anderson in 1954(4). Conditions of the watersheds have changed con-
siderably since then, and the generalized estimates can no longer be
considered to be a reliable as they once may have been.

The U.S. Army Corps of Engineers has analyzed dredge samples to
determine organic content, void ratio, and grain size [124]. In most
cases, this involved several samples; however, the data given here in-
clude only the mean grain size and the extreme values of organic content
and void ratio, with some indication of the sampling date and site. More
information could be obtained from the Corps records.

The amount of accretion at jetties of some of the estuaries has been
given in the Division of State Lands tideland abstract previously mentioned
[70]. That information, which is not repeated in the individual reports,
is as follows: Nehalem--115 feet S; Siuslaw--320 feet N, 55 feet §;
Tillamook--250 feet N, 70 feet S; Umpqua--245 feet N, 12 feet S.

Water Quality

The Department of Environméntal Quality (DEQ) operates numerous water
surveillance stations and will provide records from them in punch card or
printout form showing temperature, pH, salinity, dissolved oxygen (DO),
biochemical oxygen demand (BOD), Pearl-Benson Index (PBI), turbidity, total
coliforms, and fecal coliforms [67,68]. Initial measurements in some estuaries
were made as far back as 1957 (Coos and Umpqua) whereas for others they are
only as recent as 1969 (Alsea and Siletz). No attempt was made to review the
records and summarize them here; only the number of stations with their loca-
tions-and periods of records are given.

Temperature or. other water quality measurements from stations other
than those operated by the DEQ are also mentioned. In most cases, these
are USGS stations, the records from which are available in annual USGS pub-
lications, '"Water Resources Data for Oregon. Part II. Water Quality
Records' [141].

Descriptions of some sewage treatment facilities are given, but the
information is incomplete because not all of the treatment plants in any
given estuarine area are necessarily covered. Industrial outfall infor-
mation is not easily accessible at this time, but the DEQ is now issuing
permits and is in the process of putting the rate and type of discharge at
the outfalls on punch cards. By the fall of 1973 the project will possibly
be to the point where the information will be readily available [44].

(4)vAnderson, H.W., ”Suspended Sediment Discharge as Related to Streamflow,
Topography, Soil, and Land Use," Transactions, American Geophysical Union,
Vol. 35 (2) pp. 268-281, 1954.




Biological Information

In this section, mention is made of as least some of the fish, water-
fowl, and big game animals commonly found in each estuarine area. Listings
of fish generally include only those which are of either commercial or recre-
ational interest. Estimates of the number of anadromous salmonids spawning
in various streams as presented in the Oregon State Game Commission (0SGC)
basin environmental investigations are given in the individual reports and
compiled for comparison in Table B [75,76,77,78,79]. Also available in these
publications are periodicity charts and distribution maps for anadromous fish

Table B. TEstimated numbers of adult anadromous salmonids spawning in the
Oregon estuarine stream systems, 1972 [75,76,77,78].

Stream system Chinook - . Coho Chum Steelhead Sea-tun
: . : Cutthroat
spring  fall winter summer
Nehalem River!,3 - 4,000 21,840 200 11,000 - 8,000
Tillamook (Tillamook, 6,120 33,705 33,625 9,000 49,575 2,400 18,000

. Trask, Wilson, Kilchis,
and Miami Rivers)l,3

4  Netarts no information
3 Sand lLake no information .
©  Nestucca {Nestucca and 1,890 20,565 18,580 2,000 37,290 5,600 5,800
ﬁ Little Nestucca )
5 Rivers)l,3 .
= Necanicum! _ --- a- 3,780 100 2,000  -- 2,000
Youngs Bayl ‘ - 500 17,200 . 200 2,800 - 1,000
_Salmon River!.2:3 © 180 2,000 5,700 4,200 250 3,800
£ Siletzl,2,3 775 14,200 26,900 11,500 4,900 32,000
8 Yaquinal,2,3 ] 2,100 12,600 2,300 0 7,500
Q  Alseal,2,3 _ 300 20,000 58,000 13,600 200 28,600
E Siuslawl,2,3 o 0 4,500 22,000 13,000 0 . 50,000
3
2 Umpqua3, 4 12,600 5,000 25,000 . 40,000 12,000 30,000
- -
& Roguel 45,500 75,000 5,000 50 75,500 51,250 5,300
&
Consis2,3 0 500 8,300 5,000 3,500
*  Coquiliel,2,3 50 4,900 23,000 16,100 ~ 12,000
g  Sixes! - 3,000 300 ©2,500 3,000
© - Eikl ' ——- 3,200 800 3,500 2,800
5 pistoll - 500 50 1,200 4,000
3 Chetcol — 3,000 500 4,000 2,500

Winchuck! - 400 50 1,500 1,500

L Estimates by NSGC and FCO biologists.
Numbers indicate spawning escapement. Total run would be computed by adding
appropriate sport and -commercial harvest data.

3 Estimates include hatchery contributions.

4 Estimates by 0SGC.



The charts and maps are not presented here, but much of the other infor-
mation for this section was taken from those references. In the case of
the Coquille River, the preliminary report [81] used in preparing a portion
of the South Coast Basin investigation [78) was supplied by the 0SGC.
Similar papers on the other estuaries were not available, although they
apparently had been written.

Physical Alterations

Physical modifications such as jetties, channel projects, and land-
fills are described here. Some dredging records and project (channel) use
statistics are also given, and a listing is made of fishways and hatcheries.

All jetty and channel projects are under the jurisdiction of the U.S.
Army Corps of Engineers and records of such modifications are open to the
public. Information used here was taken from a Corps water resources devel-
opment report [129] and to a lesser degree from a fairly detailed unpublished
1971 reference entitled "Study and Maintenance Dredging Coastal Harbor
Estuaries" [128]. Reports by the Chief of Engineers dating back to 1866
‘(when the Corps first became respondsible for the maintenance of Pacific
Coast Harbors) are available as annual publications.

It is presently the duty of the Corps to maintain harbors for use by
ocean going vessels. This consists of maintaining or improving channels and
maintaining, improving, or constructing jetties and breakwaters. References
used here were written up with a description of the "existing project" (i.e.,
the authorized project) followed by completicn dates of the various phases.
In some instances, difficulty arose in determining exactly what had and had
not been constructed. For that reason, some completion dates may be lacking
here, but (as noted in the individual reports) that does not mean the modifi-
cation has not been completed, but only that records of such were not found.
More detailed information could be obtained directly form the Corps in
Portland. ‘ ' '

Statistics of channel use are from the Corps water resources develop-
ment report [129]. Dredging records, taken from the Chief of Engineers
Annual Report and presented by Johnsom [55] for 1959 to 1969 (excluding 1968),
list the quantity (in cu yds) removed from each estuary. The dredged amounts
presented here are ''typical quantities," meaning those that appeared to be
close to the average amount removed during the 1959 to 1969 period.

The Oregon Divison of State Lands has completed inventories of filled
lands in many Oregon estuaries [69] with individual reports being made
available as each estuary inventory is completed. The reports give a general
description of the estuary and its drainage basin with information on land-
fills such as location, ownership, construction dates, usage, permit number,
and areas. Some of that information is presented in Table C and also in the
reports on the Siuslaw, Umpqua, and Sand Lake estuaries. Navigable lengths
of some of the estuary tributaries, provided to the Division of State Lands
by the Corps of Engineers, are also given in those landfill inventories and
have been presented here in the individual estuary reports.



Table C. Information on landfills in Oregon estuaries [69].

estuary Tandfill area (acres) use/owndership main location
an subm?rged on submeriible total. -
Tands lands
Alsea ' 0 24.75 24.75 marine oriented; east side of
heavy emphasis on Waldport
recreation
Nehalem 20.11 7.27 27.38 residential or Brighton,
recreation Wheeler, and
oriented; Nehalem areas
generally small
fills
Nestucca 0.15 0.68 0.83 erosion control on Pacific City;
residential Woods area;
property; mainly between miles
state owned 1.6 and 2.5
Salmon 0 0.12 0.12 one fill; parking north side
’ area, boat Taunch; near mile
state owned 1.8
Sand Lake - no landfills; 4.1 acres of diking of which 3.0 acres is on

submersible Tand

Siuslaw 0.12 40.63 40.75 used mainly by the Florence area
: city of Florence;
some marine
oriented with
heavy emphasis on
industry; 36.28
acres are dredge
spoils

Ti 1amook 0.57 ) 102.06 102.63  industry oriented; Garibaldi area
‘ no particular -
emphasis on
navigation

Umpqua 8.50 97.54 106.04 80 acres used for Winchester Bay
. marina and harbor and
at Winchester Bay; Reedsport
remainder mainly
marine oriented
with heavy emphasis
on deep water navi-
gation and industry

Yaquina {below 55.06 202,06 257.12  are only 3 fills Newport and
Toledo) . over 5 acres--all  Mapine Science
marine oriented Center areas

with heavy empha-  3nd north .
sis on deep water  gide of river
navigation and between miles
industry 4 and 5

submerged lands--those lying below the Tine of ordinary low water of all
navigable waters.

submersible Tands--those lying between the Tine of ordinary high water and the
line of ordinary Tow water.
{More complete definitions are given in the Inventories of Filled Lands 169].)

2
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‘Fish ladders on Oregon coastal streams are constructed and operated
by the 0SGC, Fish Commission of Oregon (FCO), Corps of Engineers at
Bonneville Dam, and the National Marine Fisheries Service in Portland,
although those of the latter two agencies are located exclusively on the
Columbia River. The FCO and OSGC fishways are found on tributaries of
various estuaries with the OSGC owning, inspecting, and operating all of
theirs [56], and the FCO p0551b1y only inspecting ladders which are not
exactly owned by them [45].

Records of constructed fishways mentioned in the individual reports
were taken from a FCO publication describing the "Coastal 60-40 Program”
[119]. The program, passed into law in May 1961, was administered by the
FCO from July 1, 1961 to July 1, 1963 and provided mainly for fishways and
stream clearance projects. A more accurate and complete list of ladders
is as follows [28,56]:

Youngs Bay ,

Barth Falls--Klaskanine Rlver : FCO
Necanicum

Mail Creek Culvert-—Necanicum River

City of Seaside Dam--South Fork Necanicum River FCO

Sunset Trout Farm--North Fork Necanicum River
Nehalem

Hamlet Falls--North Nehalem River

- Water House Falls--North Nehalem River

Fishhawk Lake--Nehalem River
Tillamook

Fall Creek--Wilson River . {
Fox Creek Culvert--Wilson River Vj' FCO

™

FCO

\_.-—-\r—gi

Killiam Creek--Tillamook River
~ Nestucca
_ Upton Falls--Little Nestucca River (
Stella Falls--Little Nestucca River { FCO
101 Camp Fishway--Nestucca River _) :
" ? "-_Nestucca River 0SGC
Salmon River A '
Trout Creek Falls (Rock. Cut)-~Slick Rock Creek FCO
Siletz
Mill Creek Falls--Siletz River : =
Valsetz Falls--Siletz River . Z .
Cedar Creek Falls--Siletz River . FCO
Sunshine Creek--Siletz River
Valsetz Lake--Siletz River
Yaquina ‘ N
City of Toledo Dam--Mill Creek ‘
Sloop Creek (Rock Cut)--Yaguina River FCO
Quarry Falls--Little Elk
Alsea
Five Rivers Fishway--Alsea River
Cascade Creek Falls--Alsea River
Fall Creek Falls~-Alsea River
Henning Dam--South Fork Alsea
Bohannon Falls Upper--Drift Creek
Bohannon Falls Lower--Drift Creek
Scott Creek (Rock Cut)--Alsea River
Grant Creek 1 (Rock Cut)--Alsea River

Grant Creek 2 (Rock Cut)--Alsea River
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Siuslaw
Siuslaw Falls--Siuslaw River 0SGC
Umpqua .
Smith River Falls--Smith River ) FCO
South Umpqua Falls--South Umpqua -
Winchester Dam--North Umpqua River at Winchester 0SGC
Smith River Ralls--Smith River
Coos
Vaughn Falls--Millicoma River
Tioga Creek 1--Coos River FCO
Tioga Creek 2 (Rock Cut)--Coos River
Air Force Dam-~-North Creek of North Slough
Coquille _
Middle Creek Falls--Coquille River 1
Steelhead Falls--North Fork Coquille River *} FCO
LaVern Park Falls--North Fork Coquille River
Rogue
Savage Rapids Dam--Rogue River
Oak St. Div. Dam--Bear Creek ECO
Bear Creek Div. Dam--Bear Creek :
Frilder Dam--Rogue River

The 0SGC, FCO, and National Marine Fisheries Service operate hatcheries
on Oregon Rivers. The National Marine Fisheries Service hatcheries, like its
fishways, are on the Columbia River only; therefore, only the FCO and 0SGC
hatchery locations are given here. Release statistics presented here were
taken from the OSGC annual report [80] and from the FCO biennial report [33].
Hatchery names and locations are as follows [54,56]:

Nehalem -
North Nehalem River--1/4 m11e downstream from highway FCO
53 bridge
Tillamook
Trask River--5 miles east of Tillamook at the mouth FCO
of Gold Creek

Nestucca .
- Cedar Creek--Nestucca River : 0SGC
Siletz _
Siletz River--North Fork Rock Creek, 4 -to 5 miles FCO
east of Logsden
Alsea

Alsea River--on Fall Creek at m11e 3 or 4, 30 miles FCO
from Waldport

North Fork Alsea--out of town of Alsea 0SGC
Umpqua

Rock Creek--North Umpqua R1ver out of Idleyld Park 0SGC
Coquille

Bandon--Bandon . 0SGC
Elk

Elk River Salmon Hatchery--ll to 12 mile NE of Port

Orford
Rogue

Butte Creek--Butte Falls - 08GC

12



Estuarz Uses

Industrial and Commercial

Listed and described in this section are the types of industries
which are of particular economic importance to each estuary area. Fore-
most among these are lumbering and commercial fishing activities and various
aspects of tourism and recreation (such as sport fishing, which is described
in the "Recreational'' section). Most of the information was provided by the
Port Commissions and Chambers of Commerce or taken from the 1972 Directory
of Oregon Manufacturers [71] published by the State Economic Development
Division. '

In connection with the lumber industry, statistics of channel use (taken
from Army Corps of Engineers records [129]) and figures for log raft storage
are mentioned for many estuaries. Locations of and the area covered by log
rafts at Siuslaw estuary were supplied by the Port Commission, but in the
other cases, that information would have to be obtained directly from the
industries having log rafts. This information should eventually be more
readily available through the Division of State Lands since that agency plans
to have completed an inventory of log rafts on all navigable waters in Oregon
by 1974 or 1975 with eventual zoning and leasing [46].

Statistics of commercial fish landings were made available by the FCO
{20,34,118] and the 0SGC [75,76,77,78,79] and have generally been presented
in terms of annual catch and value to fishermen. Landi